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PIONEER VENUS 1
S-BAND, X-BAND RADIO OCCULTATION

78-051A-20A

This data set has been restored. There were originally three

9-track, 1600 BPI tapes written in Binary. There is one restored tape.

The DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.

The original tapes were created on a 1100 computer and the restored

tapes were created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D numbers are as follows:

DR# Ds# Di FILES TIME SPAN
DR0O0Q5050 DS005050 D045278 1 - 26 12/05/78 - 01/08/79
D045279 27 - B2 01/10/79 - 02/04/79
D045280 53 - 68 02/05/79 - 02/22/79




REQ. AGENT RAND NO. ACQ. AGENT
GLS V0157 WSC

PIONEER VENUS
S-BAND & X-~-BAND RADIO OCCULTATIQON
78-051A-20A

This data set catalog contains 3 magnetic tapes. Each
tape is 1600 BPI, binary, 9 track and multi-filed. The
files are formatted in Fortran I/0. The tapes were created
on a UNIVAC 1100/81 computer. The following list the D#'s,

C#'s, number of files and the time span of each tape.

D# C# FILES TIME SPAN
o D-45278 C-22769 26 12/05/78 - 01/08/79
D-45279 C-22770 26 01/10/79 - 02/04/79
D-45280 C-22771 16 02/05/79 - 02/27/79

.




o ocLe,

Pioneer Venus Orbiter Radio Occultation ' -nA
74-051 A30

:/AT NSSDC Data Delivery Plan kiﬁvre

" I, Introduction
This plan presents a surmary of reduced data from the Pioheer Venus Orbiter
Radio Occultation Experiment that will be delivered to the Pioneer Venus Project
for submittal to the NSSDC and inclusien in the UADS. | |

It is our intention to submit two types of data:

1) Processed Radio Science Data, which wili consist 6f tables of observed
S-band and X-band frequencies, frequency residuals, and signal strength
data as functions of time for each occultation entry and exit for orbits
that have been processed as of December 1980. These data will allow
interested investigators to analyze the data using their own inversion

/T methods - but will not require them to repeat the laborious and
expensive signal processing procedure. It is assumed that trajectory
information will be provided by the project in the form of SEDR's.

2). Reduced Radio Science Data, which will include tables of derived
geophysical parameters, such as refractitiy electron density in the
ionosphere, and temperature and pressure in the neutral atmosphere
as functions of radial distance from the center of Venus. These
data are the end result of our analysis.

ITI. Description of Data

Data will be delivered on Fortran formatted files written on 9-track
1600 bpi magnetic tapes. Data from several orbits will be written on a single
magnetic tape. The contents of the various files for each orbit will be as

follows:

1) Processed Data Files (File 50)
Two such files will be provided for each entry and exit of each

processed orbit. One will contain the open-loop (0/L)




Data

Point 1
Though N

and the other the closed-loop (C/L) data.

as follows:

FILE 50 0/L and 50 C/L

Line 1
Line 2
Line 3
Line &4

Line
Line

o

SCID REV NO
XTR DSS
TSFRQ  FSSCT
0 0
YRNO DOY
SPHR XPWR

MODE

SPM
XFRQ

The contents are

DOY

SFRQ  SRES

XRES

The meaning of the symbols is given in the Glossary.

‘2) Ionosphere File (File 14 CL)

Data
Point
l1-N

Data Pts. ]
1 to IPTS
for T =T

o0

Data Pts.
1 to IPTS
for T =T

o o

Data Pts.
1l to IPTS
for T =T

0o o

3)

One File 15 CL will be provided for each entry for which closed-loop

(C/L) data

Line 1 ¢
Line 2 ¢
Line 3 (
Line 4

*
Line 5 SPM RAD  RAYDIS, Nellos, BND, REF, LAT , SZN

-Atﬁosphere

are available.

same as File 50)
same as File 50)
same as File 50)
6200. LAT SZIN

The contents are as follows:

*

(* ON ORBITS PAST ORBIT 656)

File (File 16 OL)

This file contains the important geophysical parameters of the meutral

atmosphere from which other parameters can be derived. The contents

are:
Line 1

Line 2
Line 3
I Line N
JLine N+1
Line N+2
' Line 22
TLine 2N+3
Line 2N+

3y 4he 34

NPTS DOY DSS

IPTS TOl

RAD REF  TEMP

IPTS TO2
RAD REF

IPTS TO3
RAD REF

TEMP

TEMP

BD MOD

PRESS

PRESS

PREES

INDEX

INDEX

INDEX




III.

Glessary

BD
BND
DOY
DSS
FSSCT
INDEX
IPTS

Iw
LAT
MODE
Ne
PRESS
PWR

RAYDIS
REF
REV NO
SCID
SFRQ
SPM
SPUR
SRES
SZN
TEMP
TO
TSFRQ
XFRQ

XRES
XTR
YRNO

nun % 0w nhn

w0 un % 0

& dan a0 a st a4 n 008 n 8

1 for S-band, 2 for X-band
refraction angle (rad)

Day of year

Number of Receiving DSN Station
Spacecraft downlink frequency
Consecutive numbering of points
Number of points for T, = T3 (three values of T,
are normally chosen)

One way = 1, Two way = 2, three way = 3
Latitude of occultation point (deg)
Entry = 1, Exit = 2

Electron density (em™3)

Pressure (mb)

Relative power (open-loop only) dBm
Distance of closest approach point of refracted ray
from center of Venus (km)

Ray asymptote distance (km)
Refractivity = (n-1) x 100 (n-units)
Orbit number

Spacecraft Indentification (PVD = 12)
S-band received frequency (Hz)

Time in seconds past midnight
Relative S-band power, (dBm)

S-band frequency residual (Hz)

Solar zenith angle at occ. pt. {deg)
Temperature (K)

Initial value of temperature (K)

DSN station VCO reference frequency
X-band received frequency (hz)
Relative X-band power, (dBm)

X-band frequency residual (Hz)

Number of transmitting DSN Station
XX where year is 19XX

A. J. Kilore
PV Radio Science Team (ORO)
FTS 792-6164

I, R. Patel
ORO Data Analyst
FTS 792-5834
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i. JIntroduction

The Pioneer Venus orbiter was launched on May 20, 1978 and was inserted
into the orbit around Venus og.December_u, 1978, Sihce theén the orbiter
spacecraft has returned some 200 closed-loép and open-loop S- and X=band radio
occultation measurements, covering diverse latitudes from near-equatorial to
polar, The data received from the S/C were then analyzed for the Venus
- atmosphere, The data submitted herewith on the magnetic tapes is the reduced

data in the form of Data Files from the first occultation season (up to orbit

85).

2. Data Files
The Pioneer (Venus) data files are created by Processing Pioneer 12 radio
occultation data using the subset of occultatien software. A brief
'description of the software and the data files is given:below.
The occultation software consists of computer programs called RODAN, RPP,
DIP1PCP, DIP2 and ATMOS. The functions of these programs are as follows,
RODAN: (1) To read ODA-frequencies (open~loop) or Doppler count
(closed-loop) and computer RF-frequeneies.
(2) To read predicted frequency file (ACCUME) and compute
residual frequencies.
(3) To create a file 50 (Sec. 3.3) consisting of S, X RF=-
frequencies, resgidual fréquencies, signal strength and time.
RPP: This program reads file 50 created by RODAN and removes
drift and bias from frequency residuals. I# also writes a

file for DIPIPCP,




DIPLPCP: This progfam computes bending angle, ray-asymptote distance
and power correct;on from fréquency residuals (from which
drift and bias has been taken out).

DIP2; This program reads DIPLPCP output file and computes
(1) Refractivity as a function of radius to the center of

Venus.
(ii) - Electron-density as a function of radius.
(141) And writes file 15 (see Sec. 3.3) for ATMOS.

ATMOS: This program computes atmospheric parameters (temperature,
pressure etc.) as a function of radius to the center of
planet, and writes this parameters on file 16 (Sec. 3.3).

The files written on the magnetic tapes are files 50, 15 and 16 for each

orbit are Input/Output (Standard formated Fortran 1/0) files obtained by
executing the above programs on the Univac 1100/81 computer.

Tapes A6412, P2135 and A5040 are 9-trk tapes and have all data files

from orbit 1 to orbit 85, The files on the tapes are written using the EZI0-

processor (5.5) at JPL on the Univac 1100/81 computer using density 1600 BPL

3. List of Data Files
3.1 Copventions
Data files from orbit-l to orbit-85 are written on tapes A6412,
P2135 and A5040., The following conventions are uséd to write the
tapes,
(l) The files are written on tapes using the EZI0 processor (see

'Ref. E.5) at JPL on the Univae 1100/81 computer,

(2) The tapes are 9~trk and the density is 1600 BPI.




’T (3) Each file on the tape is a collection of data files created
using an INSERT-processor (Ref. 5.6) for a particular orbit.
e.g. File-19 on tape A6U4l2 is a file called ORB25 (for orbit-
25), and file ORB25 contains files 15XCL, 50XCL.
(4) Definitions:
(i) ORBNN = Contains all the files for orbit No.=NN

File No.=MM, consisting of RR-receiver data of

(1i) MMRRIB =
mode I and Band B
RR = CL - for closed-loop data

OL « for open-loop data
I= N - for ENIRY
X - for EXIT
' Be S~ for S-Band (or none)
ﬂF X - for X-Band
none for closed-loop data
Example: File 16NOLS - is a file 16, consisting of OL - S-Band

ENTRY data.




/’F |

3.2 List of Files on Iapes

TAPE
NO.

Ab4l2

P2135

FILE SEQ
NOQ'

O W3 U W N

W o—3 U =t o -

el vl =
Ewiho o

ORBIT NO.

-
OWw oo W

13
14
17
18

19

20
21

22

23
24
25
26
29
30
31
33
34
35

37
38
39
40
41
42
43
1Y
45

46
48

49
50

- FILES/OHRBIT NO.

50CLN, 15CLN
50CLN, 15CLN, 50CLX,, 15CLX
50CLN, 15CLN .
50CLN, 15CLN
50%0L , 15X0L, 16XOL

5ONCL, 15NCL

5ONCL , 16NOL

5O0NCL, 15NCL

5ONCL, 15NCL

50NCL, 15NCL

SONCL, 15NCL, 50XCL, 15XCL
5ONCL, 15NCL, 50NOL, 16NOL,
16NOLX, 50X0L, 15X0L , 16X0L
5ONCL , 15NCL, 50XCL, 15XCL,
50NOL, 16NOLS , 16NOLX,
50XOL, L6XOLS, 16XOLX
50NCL, 15NCL.

. 50NCL, 15NCL, 16NCL,

16X0L, I15X0L

50NCL, 15NCL,50XCL, 15XCL,
BONOL, 16NOL

50NCL, 15NCL,50XCL, 15XCL
SONCL , 15NCL

15XCL,50XCL

5ONCL, 15NCL

50NCL , 15NCL, 50NOL , L6NOL
50X0L , 16XO0L

5O0NCL , 15NCL

5ONCL, 15NCL
50NCL , 15NCL -

S5ONCL, 15NCL

50NCL, 15NCL
50NCL, 15NCL
50NCL , 15NCL

~ 50NCL, 15NCL

50NCL, 15NCL,50XCL, 15XCL
50NCL, 15NCL, 50XCL, 15XCL

'50NCL, 15NCL

50NCL, 15NCL
50NCL , 15NCL , 50XCL, 15XCL,
50X0L, 16X0L
50NCL, 15NCL, 50XCL, 15XCL
5ONCL, 15NCL
50NCL, 15NCL ,50XCL, 15XCL
50NCL, 15NCL, 50XCL, 15XCL
5O0NCL, 15NC1,50XCL, 15XCL




TAPE
NG,

A5040

FILE SEQ.
NOC.

15
16
17
18
19
20
21
22
23
24

25
26

ORBIT NO.

51
52
53
54
55
56
57
58
o9
60

61
62

63

65
66
67
68
69
TL.
72
Tl
77
79
80
81
g2
84
85

FILES/ORBIT NO.

* 50NCL, 15NCL, 50XCL, 15XCL
' 50NCL, 15NCL,50XCL, 15XCL
‘50NCL, 15NCL, 50XCL, 15XCL

50NCL, 15NCL , 50XCL , 15XCL
50NCL, 15NCL

50NOL, 16NOL, 15NOL

5ONCL, 15NCL, 50XCL, 15XCL
&ONCL , 15NCL, 50XCL, 16XCL
5ONCL, 15NCL, 50NOL , 16NOL
50NCL, 15NCL ,50NOL, 15NOL,
16NOL

50NOL, 15NOL, 16NOL

5ONCL, 15NCL

50NCL,50XCL, 15%CL, 15NCL,
16NOL

50NCL , L5NCL

50XCL, 15XCL

5ONCL , 15NCL , 50NOL , 16 NOL
5ONCL, 15NCL

50XCL, 15XCL , 50X 0L, 16XO0L

. 50NCL, 15NCL, 50XCL, 15XCL

50NCL, 15NCL, 50XCL, 15XCL
BONCL, 15NCL
5ONCL, 15NCL
5ONCL, 15NCL, 50XCL, 15XCL
15NCL, 50NCL, 50XCL, 15XCL
5ONCL, 15NCL, 50XCL , 15XCL

* BONCL,15NCL,50XCL, 15XCL

SONCL, 15NCL, 50XCL, 15XCL
50XCL, 15NCL




3.3 Description of Daiz Iiles
1. File 50:

This file is created by executing the program RODAN, and.is to
be used as an input file to RPP, The file is a standard formatted
Fortran I/0 file created on the UNIVAC 1100/81 computer. Each line
oorresponds to one record and the format statement corresponds to the
label (e.g. 5") is in Section 4. The description of the file with the
definition and type of the variable is as follows. -

NPTS SCID REVNO MODE DOY (RECORD 1) l:
ITR DSS v . BAND {RECORD 2) 1
TSFRQ  FSSCT (RECORD 3) 2,
0 0 (RECORD 4) 2
DATA YR Doy SPM SFRQ SRES  (RECORD 5) 3%
PT=1 SPWR XPWR XFRQ XISRES (RECORD 6) 4
DATA YR DOY SPM SFRQ SRES  (RECORD (N-1)) ;
PT=-N - SPWR XPWR XFRQ XRES (RECORD (N)) 4
where
NPTS = number of Data Points in the file . (Integer)
SCID = S/C ID number (= 12 for PVOQ) (Integer)
"REVNO = Orbit number (Integer)
MODE = 1 for entry, 2 for exit (Integer)
DOY = Day of the year for the orbit (Integer)
XTR z Transmitting station number (Integer)
(If the data is l-way then = 0)
D33 = Recelving Deep Space Station number (Integer)
v = l-way, 2-way, 3-way date {Integer)
BAND = 1 for S-Band, 2 for X-Band, 3 for both {Integer)
TSFRQ = Ground station synth. freq. (D.P.}
FSSCT = S8/C downlink frequency {D.P.)
YR = Year of the sample (Integer)
DOY = Day of the year of the sample {Integer)
TIME = Time of sample in seconds past midnight (Real)
SFRQ = S-Band frequency in Hz {D.P.)
SRES z S-Band frequency residuals in Hz (D.P.)
SPWR = S~Band power in dbm (D.P.)
XPWR = Xe-Band power in dbm (D.P.)
XFRQ = X-Band frequency in Hz (D.P.)
XRES = X-Band frequency residuals in Hz (D.P.)




2. Elle 15

This file is created by executing DIP2 Program. The parameters
computed in DIP1PCP are also included in this file. The file is an input

file to ATMOS Program. This file is alsc a standard formatted Fortran

I/0 file. The definition and type of variables are described as follows.
NPTS SCID REVNO  MODE DOY  (RECORD 1) 1
XTR DsSS v BAND (RECORD 2} 1‘
TSFRQ FSSCT (RECORD 3) 2
6200 LAT SZN (RECORD 4) 5

DATA SPM RADIUS

PT"' l .

DATA SPM RADIUS

PT=N

where
NPTS = Number of Data Points in the file (Integer)
SCID = S/C ID number (= 12 1or pv0) (Integer)
REVNO = Orbit number (Integer)
MODE = 1 for ENTRY, 2 for EXIT (Integer)
DOY = Day of the year for this orbit {Integer)
XTR r Transmitting station number (Integer)
DSS = Receiving station number (Integer)
v = l-way, 2-way or 3-way data (Integer)
BAND = 1 for S-Band, 2 for X-Band, {Integer)

3 for Differential Doppler
TSFRQ = Ground station synth, frequency {DP)
FSSCT = S/C downlink frequency (DP)
6200 = Radius .(km) at which LAT, SIN are defined (DP)
LAT = Latitude {deg) at 6200 radius (DP)
SZN = Solar-Zenith angle (deg) (DP)
SPM = Time, in seconds pat midnight, of the data point (DP)
RADIUS s Closest approach distance of ray from center (DP)

of planet
RDIS = Asymptotic ray-distance in km (DP)
KM = For O/L - Range from S/C to the center of (DP)

planet (km)
For C/L = Electron Dengity nyg (DP)
(ng /105)/em”

BND = Refractive Bending angle (radians) {DP)
REF =z Refractivity in N-units (DP)
PWR = Signal-level in dbm (DP)
LAT = Latitude (deg) at RADIUS (DP)
SZN = Solar Zenith angle (deg) at RADIUS (DP)
+0nly for recently reduced data, otherwise given at a radius of 6200 km in
RECORD 4,

RDIS KM BND REF PWR LATT+ SIZNN*

* Ll L L) . L] .

L] - L] L] L] L] .

RDIS KM BND REF PWR LATT* SZNNY

(RECORD 5) 6%

(RECORD N) 6%




3. Eile l1f

This file is ﬁhe output file of the ATMOS program. The file is a

standard formatted Fortran I/0 file, and consists of temperature, pressure

ang refractivity as & function of radial distance.

The description of the

file is as follows.

DATA

PT-X

RAD REF

SCID ORB DOY DSS BND MODE (RECORD 1) 7:
: IPS1 T (RECORD 2) 8
DATA PT-1 RAD RﬁF TEMP PRESS INDEX (RECORD 3) 9o
For T =) . ; : S
DATA PT-N RAD REF TEMP PRESS INDEX (RECORD N+3) 9%
(For -To = Tl) ' .
1PS2 T (RECORD N+di) 8,
DATA PT-1 RAD nﬁF TEMP PRESS INDEX (RECORD N+5) 9
(For T =T,) . . . . . .
) 2 : :
DATA PT-M RAD REF TEMP PRESS INDEX (RECORD N+M+5) o
(For Ty = T;) 1PS3 T (RECORD N+M+6) 83
DATA Pf-1 . RAD RBF TEMP PRESS INDEX (RECORD N+M+7) 9
(For T, = T,) . . . . Y

* . - . L]

- - .

.o * ]
TEMP ~ PRESS . INDEX (RECORD N+M+7) ¢

(For T =
o

wher

s3I0
ORB
DOY
DS$
BND
MODE
IPS,

T

rho
REF
TEN

PRESS
INDEX

Ty

e

H NN

S/C-ID number (= l2 for PV0)
Orbit number for this data
Day of the year for the orbit
Receiving station number

1 for S-Band, 2 for X-Band

1 for ENTRY, 2 for RIIT

Ro. of Data Points for Initial
temperature Ti{i = 1,2,3)
Initiel Temperature - K
Radial distance from the center of planet (km)
Refractivity in NUnits
Temperature at radius RAD (K)
Pressure (mb) at radius RAD
Data Peint number

10

(Integer)
(Integer)
(Integer)
(Integer)
(Integer)
{(Integer)
{Integer)

(DP)
(DP)
(DP)
(DP)
(bP)
(Integer)




4. Format
The following formats are referred in the préceeding sections.

FORMAT STATEMENT REFERENCED IN FILE NO.
1: FORMAT (5I10) 50,15
2, FORMAT (2D26.18) ' 50,15
3, FORMAT (I2,15,F12.4,2D26.18) 50
by FORMAT (F9.4,F10.4,2D26,18) 50
5 FORMAT (3F10.4) 15
5: FORMAT (F10.3,3F12.5,2D24.17,F12.5,2x,F8.3,2x,F8.3) 15
T FORMAT (6I10) ' 16
8, FORMAT (2I10) . 16
9 FORMAT (1x,F12.3,E15.7,F15.3,F17.6,16) 16

11
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